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(54) CLIMBING SHOE

(57) A climbing shoe (1) comprising: a substantially
sock-like shoe-upper (2) which is shaped so as to ac-
commodate and completely cover the foot of the user; a
rear protective insert (14) made of elastomeric material,
which has a concave shape and is firmly fixed on the rear
part of the shoe-upper (2) so as to cover the calcaneus
of the user’s foot; a rear sole (5) which is firmly fixed to
the bottom (4) and to the rear part of the shoe-upper (2),
above the rear protective insert (14); and a plurality of
tensioning bands (7, 8) made of elastic material, which

are firmly fixed to the shoe-upper (2) so as to tighten the
shoe-upper (2) onto the foot of the user; the rear sole (5)
being substantially L-shaped so as to have an horizontal
segment (15) covering the talus-calcaneal portion (4c)
of the bottom (4) of the shoe-upper (2), and a vertical
segment (16) rising along the heel portion (10) of the
shoe-upper (2) while remaining astride the midplane of
the shoe (M) and which is embedded in a vertical groove
(15) specifically obtained in the rear protective insert (14).
(Figure 1)
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Description

PRIORITY CLAIM

[0001] This application claims priority from Internation-
al Application No. PCT/IT2017/000127 filed on June 16,
2017 and Italian Patent Application No.
102017000067372 filed on June 19, 2017.
[0002] The present invention relates to a climbing
shoe.
[0003] As is known, climbing shoes generally com-
prise: a leather shoe-upper which is substantially sock-
shaped so as to accommodate and completely cover the
foot, including the sole of the foot; a front tensioning band
made of highly elastic rubber, which is substantially U-
bent and is fixed by gluing onto the tip of the shoe-upper
so as to surround the tarsus-phalangeal region of the
foot; a rear tensioning band made of highly elastic rubber,
which is substantially U-bent and is fixed by gluing to the
rear part of the shoe-upper so as to cover the region
above the calcaneus of the foot, and then extends along
the two lateral sides of the shoe-upper up to meet and
join to the front tensioning band; and a sole made of soft,
flexible and substantially non-extendible elastomeric ma-
terial with high friction coefficient, which is fixed by gluing
to the bottom of the shoe-upper, above the front and rear
tensioning bands, so as to cover the whole sole of the
user’s foot.
[0004] In many models of climbing shoes, the sole is
moreover provided at the back with a large oblong tongue
that rises along the heel up to the height of the rear ten-
sioning band while remaining substantially astride the
midplane of the shoe, and in addition overlaps two pro-
tective inserts made of low-elasticity rubber or other sim-
ilar elastomeric material, which are substantially sea-
shell-shaped and are fixed by gluing onto the two lateral
sides of the shoe-upper so as to cover and protect both
sides of the calcaneus of the user’s foot.
[0005] Unfortunately, experimental tests have found
that the rear part of the climbing shoe is frequently subject
to particularly high tangential stresses that, in some cas-
es, are discharged directly onto the lateral side of the
rear tongue of the sole, causing firstly the fraying of the
tongue and then its complete detachment, with all the
problems that this entails in terms of the structural integ-
rity of the sole.
[0006] Aim of the present invention is therefore to pro-
vide a climbing shoe that overcomes the drawbacks de-
scribed above.
[0007] In compliance with the above aims, according
to the present invention there is provided a climbing shoe
as defined in claim 1 and preferably, though not neces-
sarily, in any one of the dependent claims.
[0008] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate a non-limiting embodiment thereof, in which:

- Figure 1 is a perspective and schematic view of a

climbing shoe realized according to the teachings of
the present invention;

- Figure 2 is a front view of the rear part of the climbing
shoe shown in Figure 1, with parts removed for the
sake of clarity;

- Figure 3 is a view of the rear part of the climbing
shoe shown in Figure 2, sectioned along section line
X-X; whereas

- Figures 4, 5, 6 and 7 are respective perspective
views of the climbing shoe shown in Figures 1 and
2 with parts removed for the sake of clarity.

[0009] With reference to Figures 1 to 7, reference nu-
meral 1 denotes as a whole a climbing shoe that may be
particularly advantageously used for climbing on rock
walls classified as grade IV or lower, where climbers may
have to use the heel of their foot for climbing.
[0010] The climbing shoe 1 firstly comprises: a shoe-
upper 2, preferably made of leather, which is substantially
sock-shaped so as to accommodate and completely cov-
er the foot of the user, including the sole of the foot; and
a front sole 3 made of a soft, flexible and substantially
non-extendible elastomeric material with a high friction
coefficient, which is firmly fixed to the bottom or insole 4
of shoe-upper 2 preferably by gluing.
[0011] More in detail, the bottom or insole 4 of shoe-
upper 2 is divided longitudinally into a front or tarsus-
phalangeal portion 4a that is immediately underneath the
tarsus-phalangeal region of the sole of the user’s foot; a
central or plantar-arch portion 4b that is immediately un-
derneath the plantar arch region; and a rear or talus-
calcaneal portion 4c that is immediately underneath the
talus-calcaneal region of the sole of the user’s foot.
[0012] The front sole 3 is made of a soft and flexible
elastomeric material with a hardness (UNI 4916) prefer-
ably lower than 80 ShoreA and optionally ranging be-
tween 69 and 75 ShoreA, and is preferably shaped/di-
mensioned so as to cover the tarsus-phalangeal portion
4a and the plantar-arch portion 4b of the bottom or insole
4, roughly up to the border with the talus-calcaneal por-
tion 4c.
[0013] In other words, the front sole 3 only covers a
portion of the bottom or insole 4 of shoe-upper 2.
[0014] Preferably, the front sole 3 is furthermore made
of a soft and flexible elastomeric material with a density
(UNI 7092) preferably ranging between 1.12 and 1.50
g/cm3 (grammes per cubic centimetre).
[0015] More in detail, in the example shown, the front
sole 3 is preferably made of a soft and flexible elastomeric
material such as, for example, the XS Edge compound
or the GRIP 2 compound manufactured by VIBRAM.
[0016] The climbing shoe 1 furthermore comprises a
rear sole 5 which is likewise made of a soft, flexible and
substantially non-extendible, elastomeric material with a
high friction coefficient, which is firmly fixed to the bottom
or insole 4 of shoe-upper 2 preferably by gluing. Prefer-
ably, the rear sole 5 is moreover shaped/dimensioned
so as to cover only the talus-calcaneal portion 4c of the
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bottom 4, remaining spaced apart from the front sole 3.
[0017] The rear sole 5 is thus separate, discrete and
spaced apart from the front sole 3.
[0018] More in detail, with reference to Figure 1, the
front sole 3 and the rear sole 5 preferably delimit/form,
on the bottom 4 of shoe-upper 2, an oblong and prefer-
ably substantially rectilinear, transversal cleft or slit 6
which extends on the bottom 4 of shoe-upper 2 transver-
sally to the longitudinal centreline of the bottom 4.
[0019] Preferably, furthermore, the transversal cleft 6
has a maximum width lower than 15 mm (millimetres),
and is preferably arranged at or close to the border be-
tween the talus-calcaneal portion 4c and the plantar-arch
portion 4b of the bottom 4.
[0020] In addition, the width < of the transversal cleft 6
preferably remains substantially constant along the en-
tire length thereof.
[0021] In the example shown, in particular, the front
sole 3 and the rear sole 5 are preferably arranged on the
bottom 4 of shoe-upper 2 so as to form/delimit a trans-
versal cleft 6 that preferably extends on the bottom 4 of
shoe-upper 2 while remaining locally substantially per-
pendicular to the longitudinal centreline of the bottom 4,
and moreover has a width < preferably ranging between
6 and 8 mm (millimetres).
[0022] Preferably, the rear sole 5 is furthermore made
of a soft and flexible elastomeric material with a hardness
(UNI 4916) lower than that of the material forming the
front sole 3.
[0023] More in detail, the rear sole 5 is preferably made
of a soft and flexible elastomeric material with a hardness
(UNI 4916) preferably lower than 60 ShoreA and option-
ally ranging between 45 and 55 ShoreA, and is preferably
shaped/ dimensioned so as to cover at least 60% of the
talus-calcaneal portion 4c of the bottom 4 of shoe-upper
2.
[0024] Preferably, the rear sole 5 is moreover made of
a soft and flexible elastomeric material with a density
(UNI 7092) preferably ranging between 1.15 and 1.50
g/cm3 (grammes per cubic centimetre).
[0025] With reference to Figures 1, 2, 6 and 7, the
climbing shoe 1 additionally comprises one or more ten-
sioning bands made of elastic material, i.e. a material
with an elastic modulus (also known as Young’s modu-
lus) significantly lower than that of the soles 3 and 5,
which are firmly fixed to the shoe-upper 2 preferably by
gluing, and are adapted to embrace and tighten the shoe-
upper 2 against the foot of the user.
[0026] Preferably, the tensioning bands are moreover
pre-tensioned in order to embrace and strongly tighten
the shoe-upper 2 against the foot of the user, and option-
ally also so as to firmly bend/curve downwards the foot
of the user.
[0027] More in detail, the climbing shoe 1 is preferably
provided with a front tensioning band 7 and a rear ten-
sioning band 8, preferably both pre-tensioned, which are
preferably made of highly elastic rubber or other elasto-
meric material with an elastic modulus preferably 2-3

times lower than that of the soles 3 and/or 5, and are
firmly fixed to the shoe-upper 2 preferably by gluing.
[0028] The front tensioning band 7 surrounds the tip 9
of the shoe-upper 2. The rear tensioning band 8 instead
surrounds the rear part of shoe-upper 2, remaining sub-
stantially above the heel portion 10 of shoe-upper 2, i.e.
above the portion of shoe-upper 2 that covers the rear
end of the calcaneus of the user’s foot.
[0029] In the example shown, in particular, the tension-
ing straps 7 and 8 are preferably made of highly elastic
rubber or other elastomeric material with a tensile
strength (DIN 53504) preferably ranging between 17 and
23 N/mm2 (Newtons per square millimetre), and with an
elongation at break preferably ranging between 500%
and 600%.
[0030] Preferably, the tensioning bands 7 and 8 are
moreover made of an elastomeric material with a hard-
ness (UNI 4916) preferably greater than 90 ShoreA.
[0031] More in detail, with reference to Figures 1 and
7, the front tensioning band 7 is substantially U-bent and
is firmly fixed to the tip 9 of shoe-upper 2 so as to surround
/embrace the tarsus-phalangeal portion of the foot of the
user, i.e. the front part of the foot, preferably also pro-
longing/extending along the tarsus-phalangeal portion
4a of the bottom 4, underneath the front sole 3.
[0032] The rear tensioning band 8, in turn, is substan-
tially U-bent and is firmly fixed to the rear part of shoe-
upper 2, so as to cover the area of the shoe-upper 2
immediately above the heel portion 10, and then extend
along the two inner and outer lateral sides 11 of shoe-
upper 2 towards the tarsal-phalangeal portion 4a of the
bottom 4, preferably up to reach and meet/join with the
front tensioning band 7 preferably by gluing.
[0033] More in detail, the rear tensioning band 8 is pref-
erably structured so as to reach and meet/join with the
two ends 7a of front tensioning band 7 preferably on the
two lateral sides 11 of shoe-upper 2, close to the bottom
4 of the shoe-upper 2 and near the border between the
tarsus-phalangeal portion 4a and the plantar-arch portion
4b of the bottom 4, i.e. near the border between the tar-
sus-phalangeal region and the plantar arch region.
[0034] Preferably, the two ends 8a of rear tensioning
band 8 furthermore extend on the bottom 4 of shoe-upper
2 one towards the other, so as to at least partially cover
the plantar-arch portion 4b of the bottom 4 and optionally
also part of the tarsus-phalangeal portion 4a and/or of
the talus-calcaneal portion 4c of the bottom 4.
[0035] The two ends 8a of rear tensioning band 8 there-
fore extend along the bottom 4 of shoe-upper 2, under-
neath the front sole 3.
[0036] Preferably, though not necessarily, the two
ends 8a of rear tensioning band 8 may also extend along
the bottom 4 of shoe-upper 2 one towards the another,
so as to meet and firmly join ton one another preferably
within the plantar-arch portion 4b of the bottom 4.
[0037] More in detail, with reference to Figures 6 and
7, in the example shown the two ends 8a of rear tension-
ing band 8 are preferably shaped so as to cover at least
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50% of the plantar-arch portion 4b of the bottom 4 of
shoe-upper 2, in addition to a small part of the talus-
calcaneal portion 4c.
[0038] With reference to Figures 1 to 7, additionally the
climbing shoe 1 also comprises a rear protective insert
14 made of soft and flexible plastic material, which is
shaped substantially like a concave shell, and is firmly
fixed to the rear part of shoe-upper 2 preferably by gluing,
so as to embrace and protect the calcaneus of the user’s
foot.
[0039] The rear sole 5, in turn, is substantially L-bent
and is arranged immediately above the rear protective
insert 14, substantially astride the midplane M of the
shoe, so as to cover the talus-calcaneal portion 4c of the
bottom 4 and then to rise up along the part of rear pro-
tective insert 14 covering the heel portion 10 of shoe-
upper 2, towards the rear tensioning band 8, while re-
maining substantially astride the midplane M of the shoe.
Preferably, the rear sole 5 moreover rises along the heel
portion 10 of shoe-upper 2 up to reach the tensioning
band 8.
[0040] The rear sole 5, tehrefore, at least partially over-
laps the rear protective insert 14, and is firmly fixed to
the rear protective insert 14 preferably by gluing.
[0041] More in detail, the rear sole 5 is provided with
an horizontal segment 15 and a vertical segment 16
which are consecutive and substantially perpendicular
to one another, and is arranged on the rear part of shoe
upper 2 roughly astride the midplane M, so that the ver-
tical segment 16 extends above/covers the part of the
rear protective insert 14 that covers the heel portion 10
of shoe-upper 2, and preferably also so that the horizontal
segment 15 extends above/covers the part of the rear
protective insert 14 that covers the talus-calcaneal por-
tion 4c of the bottom 4.
[0042] The rear protective insert 14 is moreover pro-
vided with a vertical groove 17 which extends astride the
midplane M of the shoe, along the part of the rear pro-
tective insert 14 that covers the heel portion 10 of the
shoe-upper 2, preferably up to the height of the rear ten-
sioning band 8, and the vertical segment 16 of rear sole
5 extends inside the same vertical groove 17.
[0043] Preferably, the vertical groove 17 is furthermore
dimensioned in such a way that the outer or "exposed"
face 16e of the vertical segment 16 emerges/surfaces
from the vertical groove 17 while remaining flush/at level
with the outer surface of the rear protective insert 14,
preferably substantially for the entire length of the vertical
groove 17.
[0044] In the example shown, in particular, the rear pro-
tective insert 14 is preferably made via an injection
moulding process, and is preferably made of a soft and
flexible elastomeric material.
[0045] More in detail, the rear protective insert 14 is
preferably made of a soft and flexible elastomeric mate-
rial which has an elastic modulus lower than that of soles
3 and 5, and preferably greater than that of tensioning
bands 7 and 8.

[0046] Preferably, the rear protective insert 14 is more-
over made of an elastomeric material with a hardness
greater than that of the material forming the soles 3 and/or
5. More in detail, in the example shown the rear protective
insert 14 is preferably made of an elastomeric material
with a hardness (UNI 4916) preferably ranging between
80 and 110 ShoreA.
[0047] More in detail, with reference to Figures 1, 4, 5,
6 and 7, in the example shown the rear protective insert
14 is preferably shaped/dimensioned so as to cover: the
talus-calcaneal portion 4c of the bottom 4; the heel por-
tion 10 of shoe-upper 2 preferably up to the height of the
rear tensioning band 8, optionally also extending under-
neath the rear tensioning band 8; and lastly part of the
two lateral sides 11 of shoe-upper 2.
[0048] Preferably, the rear protective insert 14 is fur-
thermore shaped/dimensioned so as to also cover a part
of the plantar-arch portion 4b of the bottom 4, preferably
extending underneath the two ends 8a of the rear ten-
sioning band 8.
[0049] With reference to Figures 2, 3 and 5, on the
other hand, the vertical groove 17 extends along the rear
protective insert 14 preferably up to the height of the rear
tensioning band 8. Preferably, the vertical groove 17
moreover is preferably substantially complementary in
shape to the vertical segment 16 of rear sole 5, so as to
be able to accommodate/contain substantially the whole
vertical segment 16 of rear sole 5.
[0050] More in detail, the vertical groove 17 has a trans-
versal section that, substantially for the whole length of
the groove, remains complementary to that of the vertical
segment 16 of rear sole 5, so that the outer or "exposed"
face 16e of the vertical segment 16 is always flush/at
level with the outer surface of rear protective insert 14,
preferably substantially for the entire length of the vertical
groove 17.
[0051] In other words, the vertical groove 17 is dimen-
sioned in such a way that the rear sole 5 cannot protrude
outside of the vertical groove 17 substantially for the
whole length of said groove.
[0052] With reference to Figures 1, 4, 6 and 7, the
climbing shoe 1 is preferably furthermore provided with
an upper protective sheet 18 made of soft and flexible
elastomeric material, which is firmly fixed to the upper
part of the shoe-upper 2 preferably by gluing, so as to
cover the toes and the front portion of the instep of the
user’s foot, preferably also joining up with the front ten-
sioning band 7.
[0053] More in detail, the upper protective sheet 18 is
preferably made of a soft, flexible and substantially non-
extendible, elastomeric material having a high friction co-
efficient.
[0054] In the example shown, in particular, the upper
protective sheet 18 is preferably made of a soft and flex-
ible elastomeric material with a hardness (UNI 4916)
preferably lower than 90 ShoreA and optionally ranging
between 45 and 75 ShoreA.
[0055] The functioning of climbing shoe 1 is easily in-
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ferable from the above description, and therefore does
not require further explanation.
[0056] The advantages resulting from the particular
structure of the rear part of the climbing shoe are remark-
able.
[0057] Firstly, having recessed the vertical segment 16
of rear sole 5 inside the vertical groove 17 of the rear
protective insert 14 minimizes the risk of fraying of the
end portion of rear sole 5.
[0058] Moreover, being laterally protected by the rear
protective insert 14, the rear sole 5 can advantageously
be made of a softer and more flexible material than the
front sole 3, thus improving the grip of the climbing shoe
1 in the heel area.
[0059] Lastly, the transversal cleft 6 allows the rear part
of the shoe to be bent downwards more easily, making
extremely easy the insertion of the foot inside the climbing
shoe 1.
[0060] It is finally clear that modifications and variations
can be made to the climbing shoe 1 disclosed above
without thereby departing from the scope of the present
invention.
[0061] For example, in an alternative embodiment the
rear sole 5, likewise the front sole 3, could be made of
an elastomeric material with a hardness (UNI 4916) lower
than 80 ShoreA and optionally ranging between 69 and
75 ShoreA.
[0062] Lastly, according to a further less-sophisticated
and non-shown alternative embodiment, the rear sole 5
could be made in a single piece with the front sole 3 so
as to form a large monolithic sole made of soft, flexible
and substantially non-extendible, elastomeric material
with a high friction coefficient, which is firmly fixed to the
bottom or insole 4 of shoe-upper 2 preferably by gluing,
so as to cover the whole bottom 4, and is additionally
provided at the back with an oblong vertical tongue which
rises up along the heel portion 10 of shoe-upper 2 while
remaining substantially astride of the midplane M, and is
completely embedded/housed inside the vertical groove
17 of the rear protective insert 14.

Claims

1. A climbing shoe (1) comprising: a substantially sock-
like shoe-upper (2) which is shaped so as to accom-
modate and completely cover the foot of the user; a
plastic-material, rear protective insert (14) which has
a concave shape and is firmly fixed on the rear part
of the shoe-upper (2) so as to cover the calcaneus
of the foot of the user; a rear sole (5) which is firmly
fixed to the bottom (4) and to the rear part of the
shoe-upper (2), above the rear protective insert (14);
and a plurality of elastic-material tensioning bands
(7, 8) which are firmly fixed to the shoe-upper (2) so
as to tighten the shoe-upper (2) onto the foot of the
user;
the rear sole (5) being substantially L-bent so as to

have a horizontal segment (15) covering the talus-
calcaneal portion (4c) of the bottom (4) of the shoe-
upper (2), and a vertical segment (16) rising along
the heel portion (10) of the shoe-upper (2) while re-
maining astride the midplane of the shoe (M);
the climbing shoe (1) being characterized in that
the rear protective insert (14) is provided with a ver-
tical groove (17) that extends astride the midplane
of the shoe (M), along the part of the rear protective
insert (14) covering the heel portion (10) of the shoe-
upper (2), and the vertical segment (16) of the rear
sole (5) extends inside said vertical groove (17).

2. Climbing shoe according to Claim 1, characterized
in that the vertical groove (17) is dimensioned so
that the outer face (16e) of the vertical segment (16)
emerges/ surfaces from the vertical groove (17)
while remaining flush/at level with the outer surface
of the rear protective insert (14).

3. Climbing shoe according to Claim 2, characterized
in that the vertical groove (17) of the rear protective
insert (14) is shaped substantially complementary to
the vertical segment (16) of the rear sole (5) so as
to accommodate/ contain substantially the whole
vertical segment (16) of the rear sole (5).

4. Climbing shoe according to any one of the preceding
claims, characterized in that the rear protective in-
sert (14) is shaped so as to cover the talus-calcaneal
portion (4c) of the bottom (4) of the shoe-upper (2),
the heel portion (10) of the shoe-upper (2) and part
of the two lateral sides (11) of the shoe-upper (2);
the horizontal segment (15) of the rear sole (5) ex-
tending above the part of the rear protective insert
(14) covering the talus-calcaneal portion (4c) of the
bottom (4) of the shoe-upper (2) .

5. Climbing shoe according to any one of the preceding
claims, characterized in that the rear protective in-
sert (14) is made of an elastomeric material with
hardness greater than that of the material forming
the rear sole (5) .

6. Climbing shoe according to any one of the preceding
claims, characterized in that the rear sole (5) is
made of an elastomeric material with a hardness low-
er than 60 ShoreA.

7. Climbing shoe according to any one of the preceding
claims, characterized by additionally comprising a
front sole (3) which is firmly fixed to the bottom (4)
of the shoe-upper (2), and is shaped so as to cover
the tarsus-phalangeal portion (4a) and the plantar-
arch portion (4b) of the bottom (4) of the shoe-upper
(2) while remaining spaced from the rear sole (5).

8. Climbing shoe according to Claim 7, characterized
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in that the front sole (3) and the rear sole (5) delim-
it/form, on the bottom (4) of the shoe-upper (2), a
transversal cleft or slit (6) which extends on the bot-
tom (4) of the shoe-upper (2) transversally to the
longitudinal centreline of said bottom (4), and has a
maximum width lower than 15 mm.

9. Climbing shoe according to Claim 8, characterized
in that the transversal cleft or slit (6) is located near
to the border between the talus-calcaneal portion
(4c) and the plantar-arch portion (4b) of the bottom
(4).

10. Climbing shoe according to Claim 7, 8 or 9, charac-
terized in that the rear sole (5) is made of a soft and
flexible elastomeric material having a hardness low-
er than that of the material forming the front sole (3).

11. Climbing shoe according to any one of the preceding
claims, characterized in that said plurality of ten-
sioning bands (7, 8) includes a front tensioning band
(7) which is substantially U-bent and is firmly fixed
to the tip (9) of the shoe-upper (2) so as to sur-
round/embrace the tarsus-phalangeal portion of the
foot of the user.

12. Climbing shoe according to any one of the preceding
claims, characterized in that said plurality of ten-
sioning bands (7, 8) includes a rear tensioning band
(8) which is substantially U-bent and is firmly fixed
to the rear part of the shoe-upper (2), so as to cover
the area of the shoe-upper (2) immediately above
the heel portion (10) and then extend along the two
lateral sides (11) of the shoe-upper (2) towards the
tarsus-phalangeal portion (4a) of the bottom (4) of
the shoe-upper (2).

13. Climbing shoe according to Claim 12, characterized
in that the rear tensioning band (8) extends along
the two lateral sides (11) of the shoe-upper (2) up to
meet and join with the front tensioning band (7).

14. Climbing shoe according to Claim 12 or 13, charac-
terized in that the two ends (8a) of the rear tension-
ing band (8) extend on the bottom (4) of the shoe-
upper (2) one towards the other, so as to at least
partially cover the plantar-arch portion (4b) of said
bottom (4).

15. Climbing shoe according to any one of the preceding
claims, characterized by additionally comprising an
upper protective sheet (18) which is made of a soft
and flexible elastomeric material and is firmly fixed
to the upper part of the shoe-upper (2), so as to cover
the toes and the front portion of the instep of the foot
of the user.
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